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Description 

The present Invention relates to the stabilization or marine oils, more particularly of fully or partially 
refined mailne oils. 

6 Marine oils have attracted aubatantiai interest aa a source of long-chain polyunsaturated fatty adds, 
paiticularfy elcosapentaenolc add (EPA), docosapentaenolc acM (DPA) and dooosahexaenolc add (DHA). 
which are considered to t)e of dietary significance. Tliese fatty acids contain 5 or 6 double tx>nds, which 
render them prone to atmospheric oxidation. It is k)elieved that the peroxides produced In this oxidation 
break down to secondary oxidation products, which exhibit a pronounced taste and smell of fish. 

ro It has been known for a long lima that refined marine oil is Initially free from a taste and smell of fish, 
but that reversion through oxidation occurs rapidly. Attempts have been made to stabilize the dl by the 
addition of a-tocopherol or mbced tocopherols at a level of 0.1%. but this has resulted only in a short term 
improvement In stability, i.e. a few days. 8tabiIlzBtion with tetrabutylhydroqulnone has also boon proposed, 
but this Is of very restricted application having nagard to the extremely bitter taste of this compound. 

IS There has accordingly been a need for a process by means of which such msHne dl can be stabilized 
over a long period In a simple and economical manner. 

It has now surprisingly been found in accordance with the present invention that fiilly or partially refined 
marine oil can be stabilized over a longer period than hitherto, particularly over several months, by treating 
the dt with silica and incorporating a lecithin. ascort)yl paimitate and a tocopherd In the thus-treated oil. 

20 The present invention Is. based on the fbregdfig\flnding and is accordingly concerned with an Improved 
process fbr the stabilization of fully or partially refined marine dl, by means of lecithin, ascorbyl palmltato 
and a tocopherol and involving a silica treabnent, comprising treating said oil with dlica having a surface 
area greater than 500 per gram, subjecting said silica treated dl to a soft vacuum steam deodorization 
at a temperature between about 140*C and about 210*C. and Incorporating a tedthln, ascorbyl paimitate 

25 and a tocopherol in the ratio of 6-3 : 4-2 : 64 in the thus-treated dl. whereby the st^llization brought about 
lasts for several months. 

The partially purified marine oil used in the present invention is one which has been neutralized and 
bleached in a conventional manner and the fUlly refined rnarine dl. also used in the present invention, is 
one wfilch has been subjected to the additional step of deodorization. lllcevrise In a conventional manner. It 
JO is preferred to use a fully refined marine oil In the present Invention. The dl can be, for example, herring oil, 
anchovy dl, sardine dl, menhaden oil, pilchard oil, sharic dl, hake dl etc. or a blend of one or nrKxre of these 
dis. 

The sllloa used In the present invention oan be any conventional silica such as. for example, tiiose 
available as Tdsyl and Trisyl 300 (Grace), Britesorb (Akzo) or SD059, SD1027 and Sorbsll C60 (Crosfieid). It 

25 is preferred to use a silica which Is dried or substantially freed from water before or during the process, 
which preferably has a water content of up to about 2%. preferably up to about 1%. The drying of the silica 
can be achieved, for example, by heating at about 100* C for about d hours. Aitemativeiy, tiie silica can be 
dried In heated oil under a vacuum or by azeotroplc diistillation. 

Tlie treatment of the dl with siUca can suitably be carried out in one embodiment by contacting the oil 

40 wKh the silica in a siiica-filled cdumn or stirred reactor vessel or a combination thereof. Batch, semi-batch 
or continuous operation is feasible. SlUca having a surface area of more than 500 m^ per gram Is used, it is 
preferred to carry out this treatment at about room temperature, aitiiough lower or. espedaliy. higher 
temperatures may also be used if desired. Further. It is preferred to periorm tills embodiment under tiie 
atmosphere of an inert gas, espedaliy nitrogen. The contact time between the dl and the silica can be 

4s varied wittiln wMe limits and can be a few seconds to several days, in tills connection, the flow rate at 
which tiie oil passes ttirough the silica In a column procedure will depend on factore such as ttie type and 
particle size of the chosen silica, the dimensions of the column arKi the Ilka. 

In another embodiment, en oil/solvent miscella is passed ttirough a silica cdumn. The solvent Is 
preferably a food grade approved apolar solvent,. preferat>ly a hydrocarixin and especially hexane This 

50 embodiment can be canied out e.g. by dissolving tiie oH in ttie advent to provide a solution containing 
about 20-e0%. preferably 33%, dl by weight, passing tiie solution ttirough silica in a column or stinred 
reactor vessel or a combination thereof using a ratio of misoella to silica of 20:1 to 5:1, preferably 15:1, 
(wt/vyt). filtering and tfien removing tiie solvent by distillation. Here again, ttie contact time between the oil 
and ttie silica can be varied within wide limits and caii be a few seconds to several days. 

65 the treatment witti sUica described herelnbefore'can also be canted out in tiie presence of cartx)n. The 
carixn which Is used is preferably dried or 8ut»tantialiy firaed from water before or during the process and. 
furthsrmore. preferably has a surface area of more ttian 1100 nrt> per grsm. Examples of suitable carbons 
are tt)ose available as Norit 0.9. NOrit CA1, and similar activated carbons. 
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In the next stage of the process a tocHhln. asoorbyl pabnHate and a tooopherol are Incorporated In the 
slllca-treated olt. 

. Any food-orade or cosmetiC"^'^ lecithin can be used In the present Invention. It Is, however, 
preferred to use a solid and/or liquid food-grate ledtMn which is commercially available. An example of 
6 sucti a lecithin Is ^kuron 1 0OQ (Lucas Meyer, O-2000 Hamburg, Gemnany). 

Likewise, any tocopherol can be used In the present Invention, with examples of such tocopherols being 
a-tocopheroi, 7-tooopherbl or a mbdure of natural tooopherols. In a prefoned embodiment r1ocophen9l Is 
used. 

The lecithin » ascorbyl palmltate end tocopherol ere used In 0 ratio of 0-3:4-2:8-4, ospeclally 3:2:4, and 
10 the combined amount thereof incorporated into the silk:a-treat0d oil is preferably 1000-4000 parts per 
million, especially 2000-3500, prsferably ca. 2250 or 3000 parts per million. The lecithin, ascorbyl palmltate 
and tocopherol can be Incorporated as a mixture or Individually. When a mbdure is used, the inoorporation 
Is preferably carried out at atKiut 20-00 «C. especially about 60*0. When the components are incorporated 
individually, the lecithin is preferably Incorporated at above alMut 40 *C. sspacially at about 60 *C, the 
IS ascorbyl palmltate Is preferably Incorporated at above about 80*C. especially at about 130*C. and the 
tocopherol is preferably Incorporated at above about 20-60 * C, especially at about 60 * C. 

The resulting oil which Is even superior in taste and smell is obtained by the additional so-called soft 
vacuum steam deodorizatlon. namely at a temperature between about 140 *C and about 210* C and Is 
canrled out before the lecithin, ascorbyl palmltate and tocophorcl are incorporated in the silica-treated oil. 
20 This additional step can be carried out U8ir\g conventional equipment and in a t)atch. semi -batch or 
continuous operation. Preferably, this stap Is carried out at between atxxit 150*C and about 170*C, or 
even about 180 *C fOr about 2 to about 5 hours, espedaliy about 1 to about 4 hours, under a pressure of 
about 2 to about 10 mbar, espedally about 3 to atMUt 5 mbar. 

The tenm 'soft* shouki indicate that this deodorfsation step Is carried out St ternperatures which are 
26 (somewhat) lower than the usual deodorizatton temperatures, end/or at reaction times which are (somewhat) 
shorter than the usual reaction times used In this process. 

The use of the aforementioned steam doodorlzation permits a reduction in adsort>ent levels from 50- 
20% by weight (adsorbent^oil} to as low as 5%. which Is more attractive economically. The latter figure 
woukJ In fact be 1/4 of the amount used Qjb. 20%) without this addlttonal step. 
90 The stabilized marine oils manufactured in abcordence with the invention are useful for incorporation 
Into foodstuffs such as margarines, spreads, mayonnaise and the like and into cosmetic and dietary 
products. e.g. supplements. 
Methods for e.g. refining marine oils are known. 

US PS 5 006 281 describes such process. The material process is considerably mors involved (Claim 
35 1. Clainfi 11). and uses very particularly activated columns, and furthermore, antioxidant mixtures being 
different from the present mixtures, In as far as. Inter alia, -Hocopheroi and ascorbyl palmltate ere used. 

The process of EP 326 829 deals with a particular antloxklant mixture, a mixture which is different from 
the material composition of the present case. In as iter as tocopherol. asoxMc add and lecfthine are used. 
Furthennore, no refining step Is disclosed here. 
40 EP 340 635, though diseasing also an adsorption step fbr the d^orizalton of marine oils, using. Inter 
alia, also silica gel, recommends totally different antioxidants, namely preferably Ftosemary extract and 
furthemnore, a different sequence of steps, namely preferably first the deodorizatlon step, then the slllcki 
and treatment to achieve the refining of the oils Is recommended. 

This fact applies also to GB 1522 149. dealing with the purificartion of nutritive glyceride oils. 
.45 to EP 304 115 dealing with marlneA/egetable oil blends, and makes use of. Inter alia, a refining step using a 
silicate, 

to WO 91/10307 dealing with niargarfne spreads, whteh can contain ascort»yl palmKate. aHocopherol and 
propylgollate as the antioxldont mbduro, 

to US PS 2 464 827 dealing with antioxkiant mixtures for oils and fats, and this according to 

50 

fittty material a synergistic mixture of a 
tocopheroli a low molecolar 

a> stabilised fatty material 

weight alkyl aster of 
^ gaUic addt and lecithin 
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and finally 

to GB 556 822 doattig with tho refining of fat - solubia vitamin containing dls or concentrates using natural 
veoatabte antioxidant ooncantretea. 

The foUpwIng Examples illustrate the present Invention, txjt do not limH the scope thereof in any 
$ manner. In the Gamptea the lecithin used waa ^kuron 100Q. 

B(ample1 

(a) 100 g of conventionally dogummed. neutraUzed and bleached marine oil containing 18% EPA and 
10 12% DMA ware mixed with 50 g of wet Trisyl (80% water content) and heated to 80*C while stirring 

vigorously under a vaicuum. which rapidly reached 70 mbar and gradually increased to 25 mbar over a 
period of 1 hour when bubfciies oeaaod to evolve from the mbcture. The heating was stopped, the vacuum 
was brolceri, the mixture was cooled to 40*C and 200 g of hoxane ware added. The mixture was filtered 
over a funnel (g cm dlametec Whatman No. l paper during 5 minutes, the fitter lesidue comprislriQ a 
15 silica bed waa washed with 40 g of hexane and the combined fiitrato and washings were evaporated, 
initially under a low vacuum and then under a high vacuum (1 mbar for 1 hour). There were obtained 
94 5 g of a pale yellow odour-free oil having a mild fish taste. 

(b) A mixture of lecithin, ascorbyl pabnitate and v^ooopherol in an amount of 750:500:1000 ppm was 
dissolved In the oil obtained according to (a) by heating at 90'C fbr 1 hour on a rotary evaporator (25 

90 mbar vacuum) to give ttiedeairad stabilized oil. 

(c) THe.oll obtained according to (b) vraa evaluated for stability on a Rahdmai^ apparatus (Metrohm Ltd., 
CH-9101 Herfsau, Switzerland) allOO'C. Tlw oil ahowed an induction time (i.e. the time taken for the oil 
to reach the onset of rancidity) of 10.1 houra compared with an Induction time of 1.5 hours for the oil 
obtained according to (a). 

as • 
Example 2 

The procedure described in Example 1 was repeated except that a mixture of ledthin, ascorbyl 
paimitate and a-tooopherbl was used in (b) in an amount of ^:500:1000 ppm. The Induction time of the 
30 thua-atabllized oil determined on a Randmat^ apparatus at 100 ' C was 7.1 hours. 

Example a 

The procedure described in Example 1 was repeated except that In (a) the hexane treatment was 
ss omitted and the mixture was filtered directly to give 83 g of a pale yellow odour-free oU having a mild fish 
taste and in (b) a mixture of lecithin, aacori^yl pahnRate and a^tooopherol was used in an amount of 
750:500:1000 ppm. 

Evaluation of the raaulttng atabiiized oil on a Rancbnat^ apparatus gave an induction time of 6 hours at 
100 •C. 

40 

Example 4 

(a) 100 0 of conventionally degummed. neutralized and bleached marine oil containing 16% EPA and 
12% OHA wars dissohred in 200 g of hexane and 20 g of dry chromatographic grade siiica were adctod. 

49 The mixture was sttrred for.5 minutes and then filtered, over a No. 2 porosity sintenad filter at a flow rate 
of ImlAvn^inute. After waahing the afllca present on the filter with 40 g of hexane and the cdmblned 
miscella and washings were evsporated to ghfe 91.4 g of a taste-free and odour^ee pale yellow oil. 

(b) A mixture of lecithin, ascorbyl paimitate and v-tocopherol in an amount of 750:500:1000 ppm was 
dissolved in the oil ot>tsined according to (a) by heating at 80*C for 1 hour on a rotary e^pbrator (25 

60 mbar vacuum) to give the desired stabilized oil. 

(c) The stability of the oil obtained according to (b) was evaluated on a Ranclmat® apparatus at 90*C. 
The oil ahowed an induction time of 27.7 hours compared with an Induction time of 1.S hours for the oil 
obtained acoonling to (a)« 

5s ExamoleS 

160 g of deodorized marine oil wero mixed with 30 g of silica (GRACE Trisyl SP 2-7687) and the 
mbcture was heated to 80 * C for 2 hours at about 30 mbar on a rotary evaporator. The suspension was then 
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cooled to room (emperatura and 300 o of hexane ware added. Tha mbcture was stirred for l^ hom and 
filtarad. The hexane was removed from iho mixture on a rotary evaporator to yietd 146^ g of a clear yeOow 
oil witti a alightiy fishy taste and.smeN. 

140 ml of thia oil were "aoifl* deodorized at 155 *C under 5 mbar Ibr 2S hours and than cooled to 
6 room temperature. The deodorized oil was froo from ttie taste and smeO of fish. 760 ppm of iadthln, 1000 
ppm of d-tocopherol and 500 ppm of ascorbyl palmitate were added at 60 * C. 

The Ranclmat Induction time (100*C. 20 I air/hour) recorded for thto oil was ois hours compared with 
6.4 hours for the slUca-traated oil virithout the soft deddorlzatlon step, but stabilized in the same manner. 

to Example 6 

200 g of deodorized marina oil were mixad with 40 g of silica (GRACE Trisyl 8P 2-7015) and the 
mixture waa heated to 60*C for 2 houre at about 30 mbar on a rotary evaporator. The suspension was then 
cooled to room temperature and 400 g of hoxane were added. The mixture was stirred for 1.5 hours and 
16 filtered. The hexarM was removed from the mixture on a rotary evaporator to yield 166.2 g of e dear yeDow 
oil with a slightly fishy taste and smeO. 

127 ml of tNa oil were *80ft" deodorized at 155 «C under 5 mbar for 2.5 hours and than cooled to 
room temperature!. The deodorized oil was free from the taste and smell of fish. 750 ppm of lecithin. 1000 
ppm of a-tooopherol and 500 ppm of ascorbyl palmitate were added at 60*C. 
20 The Randmat Induction 6me (100-C 20 I air/hour) recorded tbr thia oil waa 4.9 houra oompared with 

3.4 houra fbr tha aWca treated oil atabiiized in the siame manner. 

Example 7 

26 200 g of deodorized marine oil were mixed witfi 40 g of silica (GRACE Trisyl SP 2-7015) and tha 
mixture was heated to 60*C for 2 hours at about 30 mbar on a rotary evaporator. The suspension waa then 
cooled to room temperature within 1^ hours and flitered to yield 165^ g of a dear yellow oil with a sUghtly 
fishy taste and emell. 

125 ml of this oil were *6ofl^ deodorized at 155 *C under 5 mbar for 2.5 houra and then cooled to 
so room temperature. The deodorized oil was free from the taste and smeD of fish. 750 ppm of ladthin. 1000 
ppm of iar-tooopherd and 500 ppm of ascorbyl palmitate ware added at 60*C. 

The Ranclmat induction time (100 *C. 20 I elr/hout) reoorded for this oil was 52 hours compared with 

4.5 hours fbr the silica treated oil without the soft deodorizatlon step, but stabilized In the same manner. 

35 Example 8 

1^ g of deodorized marine oil were mixed with 78 g of aillca ((aRACE Trisyl SP 2-6888} and the 
mbdura was heated to 60 *C fbr 2 houra at about 30 mbar on a rotary evaporator. 31 6 g of activated carbon 
(Norit CA1) were added and the mixture was heated for a further hour under a vacuum of 30 mbar. After 

40 cooling, the mixture was fiVtared to yield a dear yellow dl with an unpleasant taste and ameD; neither of 
whidi could be described as fishy. 

500 ml of this dl ware "soft' deodorized at 180*C for 2 hours at 4 rnbar and then coded to mom 
temperature. The deodorized dl was free from the taste and smeO of fish. 750 ppm of ladthin. 1000 ppm of 
aHocopherol and 600 ppm of ascorbyl pdmltste wim added at 60* C. 

45 The Randmat Induction time (00*0; 20 I alr/hoiir) racorded for thia dl was 11 houre, compared with 7 
houre Ibr the dl prior to the find deodorizatton and 0.5 hour Ibr the oa use^ 

dalma 

so 1. A process fbr the stabilization of fully or partiaOy refined marine dl by means of Iadthln, ascori>yl 
palmitate and a tocopherei and Involving a silica treatment, comprising treating said dl with silica 
having a surface area greater than 500 m> per grsm. sut^ecting said dlica treated oil to a soft vacuum 
stsam deodorizatlon at a temperature between about 140*C and about 210*C, and incorporating a 
ledthlh* ascorbyl psimltata and a tocopherol in the ratio of 6-3 : 4-2 : in the thus^tsd. dl. 

66 whereby the attabOlzaSon brought about lasts fbr aetveral months. 

£ Aprooessaooording to claim l.wherdn fully refined marinedl Is used. 
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a. A prooess according id daim 1 or claim 2. vrharein the siUca Is dried or substantiaBy freed from water 
before or during Ihe prooesa. 

4. A process according to any one of claims 1 to 3. wherein the silica trealment Is carried out by 
ff contacttng the oU with the ailica In a column or stirred reactor vessel or a comblnaUon thereof. 

& A process according to any one of daims 1 to 4/ wherein the silica trsabnent is carried out by passing 
an oil/solvent miscolla through silca In a column or stirred reactor vessel or a combination thereof, 
filtering and sutmquently removing the solvent 

10 

6. A process according to Claim 9, Wherein the solvem la a tood grade approved apolar« 

7. A process aocording to daim 6, wherein said solvent Is a hydrocarbon. 

f6 & A process according to daim 7. wherein said hydrocarbon is hexane. 

a A process according to any one of claims 1 to 8^ wherein the treatment with silica Is carried out in the 
presence of cartx>n. 

20 ia A prooess according to daim 9. wherein the carbor) Is dried or substantially freed from water befbre or 
during the prooess. 

11. A process according to daim 0 or claim 10, wherein a carbon having a aurtee area greater than 1100 

per gram is used. 

12. A process according to claim 1 , wherein the ratio of lecithin, ascorbyl palmitato and tocopherol is 3:2:4. 

13. A process according to any one of claims 1 to 12, wherein the combined amount of ledthin, ascorittyl 
palmitate and tocopherol Incorporated in the siHca-treated oil Is KXXMOOO parts per million. 

90 • 

14. A proceaa according to claim 13. wherein the combined amount ia 2250 parts per million. 

16. A prooess according to any one or claims t to 14, wherein the iedthin. ascorbyl palmitate and 
tooopherot are Incorporated as a mixture. 

ss . , 

16. A process sccording to claim 15, wherein the Incorporation is carried out at about 20^*0. 

17. A proceaa according to claim 16. wherein the Incoiporatlon is canled out at about 60*C. 

40 18. A procoss according to any one or daims 1 to 14. wherain the iedthin, ascorbyl palmitato and 
tocopherol are Inoorpomted eepsralely. 

18. A process aocoMIng to claim ia wherdn the Iedthin Is irioorporated at abo^ 

4S 20. A process according to claim 18, vriterain the lecithin Is Incorporated at about 60*C. 

21. A process according to any one of daims 18 to 20, wherein the asoortyyl palmitato Is Incorporated at 
above about 80 'C. 

00 22. A prooess according to daima 21. wherdn the ascorbyl palmitato to incorporated at 

2a A process according to any one of dslma 18 to 22, wherein the tocopherol ia incorporated at about 20- 
80*C. 

65 24. A process according to cidm 23. whardn the tooHriierd Is incorpo^ c 

26. A process according to any one of claims 1 to 24» wherein the temperature of tfte deodorization te 
about ISO'C to about I70*a 
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26. A procass according to dslm 25, wherein the deodorizatlon Is carried out for about 2 to about 5 hours.. 

27. A process aocordlng to claim 26. wherein the deododzation Is carM 

6 2a A procass aoeordlnQ to any one of clalrnt 25 to 27p wherein the pressure Is aboirt 2 to about 10 inte^ 
29. A process according to claim 26» wherein the pressure Is about 3 to about 5 mbar. 
3D. A marine oil stabilized according to the process claimed in any one of claims 1 to 29. 

ro 

Patentanaprtlche 

1. Ver^en lur Stabillsierung von vollstfindig odor teltwei$e rafRniertem FischS! mrttels Lecithin, Ascor- 
bylpatmltat und einem Tocopherol und DurchfUhrung einor KioselsfiurebeharKlIung, enthaltend die 

rs . Behandlung des genannten Ola mit Kiaselsfiure mit einer Oberfittche von grosser als 600 m^ pro 
Gramm, das Unterwerfen des genannten mil Kieselsfiura bahandelten 6\s etnar mllden Vakuumdampf* 
desodorierung bel einer Temporatur zwischen etwa 140*C und etwa 210' C und den Zusatz zum so 
bahandeHen Ol elnes Lecithins, Ascorbytpalmitat und sines Tocopherols Im Verhfiltnis von 6-3 : 4-2 : a- 
4. wobel die errelchto Stabilisiening mehrera Monato betrSgt 

so 

2. Verfahren nach Anspnjch 1 , vrarin vollstandig raffiniertes FischOI verwendet wird. 

a Verfahren nach Anspnich 1 oder Anspruch 2, worin die Ideselsaure vor Oder wihrend des Verfahrens 
getrocknet oder Im wesentllchen von Wasser befirelt wird. 

4. Verfahren nach eInem der AnsprOche 1 bis 3i worin die Kieselsfiurebehandlung durchgelQhrt wird, 
Indem man das Ol mit der KieseisSure In einer Kbionne oder eInem gerOhrten Reaktionsltessel oder 
einer Kombination davon In Kbntakt brlngt 

9o & Verfahren nach einem der AnsprOche 1 bis 4, worin die Neselsaurebeiiandlung durchgofOhrt wird. 
Indem man eine Ol/LfistmgsmittehMlechung durch KieselsSure in einer Kbionne oder einem gerQhrten 
Reaktlonstcessel oder einer (Combination davon leltet, filtrtert und anschllessend das LOsungsmlttsI 
entfernt 

35 a Verfehren nach Anspnich 5. wodn das L0sungsmiKel ein zugelassenes nahnjngsmlttolgeeignetes 
apolares LSsungsmlttel 1st 

7. VertohrennachAnspruchawortodssgenannteLSsungsmittoteinKbhl^ 

40 a Verfehren nach Anspnich 7. woiln der genanntoKbhlenwasseratoffHexan la^ 

a Verfahren nach einem der AnsprUche 1 bis a worin die Behandlung mft Neselsfiure to Gegenwart von 
Kohtonstoff durchgemhrt wird. 

4s ia Verfahren nach Anspruch a wodn der Itohlenstoff vor oder wflhrand das Verfehrens getrocknet oder Im 
wesentllchen von Waaser befirelt wird. 

«• 

11. Verfahren nach Anspnich 9 Oder Anspnich 10, worin ein Kbhlenstoff mit einer Oberiliche von grOsser 
als 1 1 0Om^ pro Grsmm verwendet wird. 

90 

ia Veriahren nach Anspnich 1. worin das Verhflltnls von Ledthln, AsoorbyV>aIm]tat und Tocopherol 3:2:4 
betrfigt 

ia Verfehren nach einem (ter AnsprOche 1 bis 12, worin die Qesamlmenge von tedihln. Ascori>ylpalm[tat 
55 und Tocopherol, cSe dem mit Meselsfiure bahandeften Ol zugesetrt wird, tOOCMOOO Telle pro Million 
betrfigt. 

14. Verfehren nach Anspnich 13, worin die Gesarntmenge 2250 Telle pro Million betrfigt 
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16. Veriahren nach etnem dor AnfiprUche 1 bis 14. worin das UcHhln. Ascorbylpatmltat und Tocophsrol als 
Mischung zugaseut warden. 

16. Verf^nsn nach Anspruch 15. worin dar Zusatz bei atwa 20-90*C vorgenommon wlrd. 

5 

17. Verfahren nach Anspnich 16, worin der Zusatz bal etwa 60 *C vorganommen wind. 

16. Verfahren nach einam der AnsprOche 1 bis 14. worin das Lecithin. Ascorbylpalmitat und Tocopherol 
gotrannt zugeselzt werden. 

19. Verfahren nach Anspnich 1 8^ worin das Lecithfn oberhalb von etwa 40 * C zugesetzt wlrd. 

20. Verfahren nach Anspruch 18. worin das Lecithin be! etwa 60*C zugesetzt wird. 

f5 21. Verfahren nach einem der Ansprache 16 bis 20. worin das Ascorbylpalmitat oberhalb von etwa 80 *C 
zugesefztwird. 

22. Veffehnsn nach Anspruch 21» worin das Ascorbylpalmitat bal etwa 130'C zuoosetzt wlrd. 

20 2a. Vertahran nach einem der AnsprUche 18 bis 22. worin das Tocopherol bei etwa 20-60* C zugesetzt 
wlrd. 

24» Verfahren nach Anspnich 23, worin das Tocopherol bei etwa 60* C zugesetzt wlrd. 

u 25. Verfahreii nach einem der AnsprOche 1 bis 24. worin die Teitiperatur der Elesodorlening etwa 150-C 
blsetwalTO^Cbetrflgt 

26. Verfahren nach Anspnich 25r worin <fie Desodoriemng w&hrend etwa 2 bis etwa 5 Stunden durchge- 
fUhrt wind. 

so • 

27. Verf^ren nach Anspnjch 26. worin die Desodoriemng w&hrend etwa 1 bis etwa 4 Stundon durchge- 
lUhrtwIrd. 

28. Verfahren nach einem der Ansprttche 25 bis 27. %vorin der Dnick etwa 2 bis etwa 10 mbar betrfigt. 

OS ' 

29. Verfahren nach Anspnich 28b worin der Dnick etwa 3 bis efwa 6 mbar betrSgt 

30. FIschOI, stabllislart gemass dem In Irgendeinem der AnsprOche 1 bis 29 beanspmchten Verf^ren. 
40 Revendlcations 

1. Un proc^dd pour la stabilisation das hulles marines compt5tament ou partieliement raffin^es au rhoyen 
de I4cithlne, de palnnltate d'ascorbyte et d'un tocoph^oi et Imp&quant un traitament h la slllce dans 
lequel on traite ladita hulle avec une siilce prisehtant une surface spdcifique siipdrieure h 500 m^/g, 
46 pui8ron80umettadHehullelrBitfe&laanioe&unedfo)dorisatlonftlav^^ 

temptotura antra 140*C et environ 210*0 aprte qud on Inoorpore une Idcithine. du psilmltdta 
d'ascorityyte et un tocopherol dans la rapport de 6-3:4-2:a4 dans rhullo ainal traltte. de fagon h lul 
oonfdrer une stablBsation pendant envtm Itepace de plusleure 

so 2. Unproo6ddaelon la revendlcafionl. dans lequel delTiuile marine compl&tm 

& Un procddd eelon la levendication 1 ou la revendicatlon 2. dana lequel la sUice est oAdMe ou 
pratiquement exempts d'eau avant ou pendant le proo&Jd. 

65 4. Un proo^dd selbn l*une quelconque des revend»cafa*ons 1 ft 3, dans loquel le traltement & la silice est 
mia en oeuvrs en mettant en contact rhuile avec la since dans une oolonne ou un rtopient de reaction 
agitd ou bien une comblnalson de caux-d. 
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8. Un prooddd salon rune quelconque des revencflcations 1 k 4, dans lequel le traftemoni & la sIDoe est 
mis en oeuvre en transMrant une Emulsion hulla^solvant k tmvera la stioe dans une oolonne ou un 
rddplent de rdacflon aoue agltatioA ou blen une comblnalson de oeux-d, aprds quo! on flltre puis on 
dOmine le solvanL 

6 

& Un ptocM eeton la revendleatlon 5. dans lequel le solvant est un eolvant apolalrs homologu^ de 
qualM anmentalre. 

■ }> 

7. Un ptocAdA salon la revandicatlon 6, dans lequel ledit solvant est un hydrocarbure. 

10 

a Un prooddd aelon la revendleatlon 7, dans lequel ledIt hydrocarbure est I'hexane. 

ft Un prooM selon Pune quelconque des revendications 1 & 8, dans lequel le traftament avec la silice 
est mis en oeuvra en ptAsence da cartwne. 

rs. 

m Un procM selon la revendleatlon 9. dans lequel le carbone est s^chd ou pratlquement exempt d'eau 
avant ou pendant le proc^dd. . 

II. Un procddd selon la revendleatlon 9 ou la revendleatlon 10. dans lequel un carbone pr^sentant une 
20 surface spMflquesupdrteure& 1100 mVg est utlNsd. 

iZ Un procddd eekm la revandlcation 1, dans lequel le rapport entre la l6cltMne, to pabnltate d'ascorbyle 
et le tooopMrol est de 3:2}4. 

2S ISl Un proo^ selon Tune quelconque des revendfcatkma 1 ^12. dans lequel la quantity combinde de 
IMthine. do palroltate d'ascorbyle et de tocopii^rol inoorpof^e dans ITiulle traltSe k la slQce est de 
1000 A 4000 parties par million. 

14. Un procddd selon la revendleatlon 13. dans lequel la quantll6 combMe est de 2250 parties par million. 

90 

16i Un procMd selon rune quelconque des revendications 1 & 14, dans lequel la Ifidthine. le palmilate 
d'ascorbyle et le tooophtf rol eont Inoorpords sous fdnne de melange. 

16. Un proc^ selon to revendicatfon 15, dans lequel I'lnoorporation est mise en oeuvre k environ 20- 

35 OO'C. 

17. Un proc6dd selon la revendleatlon 16. dans lequel Hncorporatlon est mIse en oeuvre k environ 60 *C. 

ia Un procM selon rune quelconque des revendications 1 k 14. dans tequel la l^tiiine, to palmltate 
40 d'asoorbytoettolooopMroleontlnoorpor^ssdpMmenL 

Un prooddft eelon to ravendication 18, dans lequel la l^dthine est incorporde au-dea$us d*environ 
40»C. 

48 2a Un prooM selon to revendleatlon 19. dans toqusl to Iddthlne est Incorporte k environ eo«a 

21. Un prooM selon rune quelconque des revendlcattons 18 k 20. dans toquel la palmitacto d'ascorbyle 
est Incorpor^ auKlessus d'anvlron 90*C. 

so 22. Un procdd4 selon to revendlcadon 21, dana toquel to palmltate d'ascorbyto est inoorpoiii li environ 
130*C. 

23. Un procM selon rune quelconque des revendications 16 22, dans toquel to tooqpMrol est Ineorpord 
& environ 2M0*C. 

65 

24. Un procddd seton to revendication 23. dans tequel to tooopMrel est Incorpord ft environ 60'C. 
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26. Un proo^dd selon I'une qusloonque dos revendicatlons t k 24, dans lequol la temperature de la 
d^sodortsation esttfenvlron 1S0*Clk 170*C. 

26. Un prooddd aelon la maruflcation 25. dana leqiiel la dtfsodorlsaHon est mlae en oeuvre pendant 
5 environ 2 ^ environ 5 heursa. 

27. Un pFocddd sekMi la revendlcation 26, dans lequel la d^sodorlsaHon est mlse en oeuvre pendant 
environ 1 k environ 4 heures. 

TO 2& Un procM aelon I'une quelconque des revendlcations 25 & 27, dans lequel la preaslon est d'environ 2 
& environ 10 mbar. 

26. Un procM salon la revendlcaUon 26. dans lequol la pressfon est d'environ 3 & environ 5 mbar, 

16 30. Une hulle marine stabilise selon le proc^ revendlqud dans Tune quelconque des revendlcations 1 k 
29. 

so 

■. ■ ! 
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